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Summary: 

A ProScan 2 Infrared Rod Analyzer (Hauni) was used to distinguish between 
populations of tapped and untapped cigarettes. The distribution of tobacco in 
tapped cigarettes was shifted away from the coal end and then skewed in an 
increasing fashion towards the filter end. The utility of a gradient distribution of 
tobacco, increasing from coal to filter end, for the improvement of subjective 
qualities of low-weight cigarettes and for production of a super-premium brand, is 
discussed. 

Introduction: 

Many cigarette smokers have the habit of tapping the filter end of the cigarette 
prior to smoking. Several reasons come to mind: the tapping might reduce loose 
ends, reduce coal drop off, reduce hot rod collapse, or simply be ritualistic behavior 
associated with the preparation of the cigarette for smoking. An experienced 
cigarette smoke taster suggested another possible reason: the cigarette has different 
smoking properties and subjective qualities after having been tapped. It seemed 
obvious that the density (measured in mg tobacco/mm rod length) of the tobacco in 
a tapped rod should be higher than that in an untapped control. Since an 
investigation regarding the correlation between single cigarette tobacco density 
distribution and firmness was already in progress, the same technology to measure 
rod density was applied tapped and untapped cigarettes. 

Methods: 

Density Distribution: A ProScan 2 Infrared Rod Analyzer (Hauni Corp.) was 
used to measure the density ot tobacco along the longitudinal axis of the rod.-'Hit 
device relies on 4 infra-red beams, set at 45° increments, to generate a composite 
profile of the density. Based on the speed of the cigarette passing through the 
beams, a composite profile was generated for each 0.3 mm increment along the rod. 

Cigarettes: One hundred Marlboro cigarettes were individually numbered and 
conditioned for 48 hours (60% relative humidity, 75°F). After scanning, each 
cigarette was tapped 20 times against the desk top, i.e.., the cigarette was loosely 
held and "thrown" in a vector parallel to the longitudinal axis of the rod, such that 
the filter end impacted the surface. The cigarettes were scanned again. By 
maintaining the scans from the individually numbered cigarettes, comparisons of 
density distribution could be made on both individual and mean (n=100) bases. 
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Data Analysis: The scans from all 100 cigarettes, both before and after tapping, 
were transferred from the ProScan to a Macintosh Ilci, and analyzed using Excel 
software. The average density (mg/mm) was calculated for each 0.3 mm segment of 
rod and then converted into actual tobacco weight (mg) per segment. It must be 
emphasized, however, that the units of IR weight, presented below as milligrams, 
are not calibrated to actual weight. The precise relationship of IR weight with actual 
weight of tobacco is still being established in work to be presented elsewhere. 

Results: 

To examine the redistribution of tobacco after tapping, the mean tobacco density 
distribution data from 100 untapped cigarettes was compared to the data from the 
same cigarettes after tapping. The result is shown in Figure 1. After tapping, there 
was a 3-4 mm shift of tobacco away from the coal end and an increase in density 
that increased towards the filter end (see Table 1). 


Figure 1 



Table 1 


Distance from Coal end 

Untapped (mg/0.3 mm) 

Tapped (mg/0.3 mm) 

12 mm 

3.85 

3.95 

48 mm 

3.85 

4.05 


These results showed that populations of tapped and untapped cigarettes could 
be readily distinguished by measurable differences in tobacco density distribution 
along the rod. 
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Discussion: 

With an underlying presumption that experienced smokers can distinguish 
tapped and untapped cigarettes, we tested a ProScan 2 infrared rod analyzer for the 
ability to distinguish the same cigarettes. The distribution of tobacco in the tapped 
cigarettes was shifted away from the coal end and then skewed in an increasing 
fashion towards the filter. This distribution of tobacco is markedly different from 
the current manufacturing process that produces rods with dense ends and an even 
distribution of tobacco throughout the central region of the rod. A tobacco 
distribution that includes both dense ends and an increasing gradient (either 
continuous or step-wise) towards the filter might be a feasible way to overcome the 
sensory deficiencies of low weight cigarette designs. Moreover, the same reasoning 
can be applied to the manufacture of a super-premium cigarette with improved 
sensory qualities, i.e., by increasing the total weight by approximately lmg to 
accommodate the 3 mm gap at the end and applying a gradient to the tobacco 
distribution, a cigarette with improved smoking properties could be developed. 
Different distributions of tobacco should be achievable with the use of modified 
cutting wheels installed on the cigarette makers. Subjective testing can be combined 
with ProScan analyses to correlate smoking properties with a variety of cigarette 
models. 
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